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(54) OPTICAL UNIT AND OPTICAL PICKUP 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an optical unit and optical pickup that 
reduce the number of component parts and that realize miniaturization 
advantageously. 

SOLUTION: An optical unit has two semiconductor lasers and a 
photodetector arranged on a semiconductor substrate. Optical beams 
emitted by the lasers are guided in the same direction by a beam splitter 
and irradiate a recording medium. An information signals is detected by 
receiving light reflected from the medium by a photodetector. A diffraction 
grating is formed on a plane parallel to the semiconductor substrate 1 0 on 
which the photodetector is arranged in the beam splitter 30, and the 
diffraction grating is disposed on a lens 50 for adjusting the divergence angle 
of the optical beam. Using this structure, it is possible to reduce the 
occupation area of the optica! system, to adjust a numerical aperture on an 
objective lens with a lens, and to advantageously realize the miniaturization, 
for example. 
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AWfttt#tt*'h*<-ra-fc Lfc*<o 

-C. ^©<i:5J5:ei^A^©«J6A^t?,©A<M*Ul>. 
[0027] CD BS£fcK$T©?]3*ri='f 3. *5t© 

d = d' (1 - (1/n) ) 
(n : tt*4©Srr!P, d : 3t^j£I»S©^b») 
CCJ=, -Uft©BK7©**5X*t#4 (H^t*1. 5 2) 
^ffltv^lg^tthttt^fc. fcfc^liS FS1 (HOY 
Afcst&ttS!) S ffll^lS^li, s F s 1 ©HUrJfinl* 
fcfcjtliiSfi6 3 0~6 5 0 nmt*n=ISlSl . 9 (SR 
S7 8 0nmT?tin = 1. 8 9) Ufc5feJ6, BK7© 
li^|=J±L, ±E5C*© (1/n) ©«(**£< &y. 
*SS, d' tf-^fc4tt§t, dtt^$ = 
©<fc^l=, ±ffi5Ka»fcltfi<ftS©T?, n^t<f 
%k£l\ 

[0028] C2) AS4ftfli#14 (P*fcl*slJtf#tt 
StoAStTl-S^tr-A) l=«LT, «IB«r*«trfitJ: 
Lx. fctxli. ±ESFS1 (n»1. 9) 

[0029] C3) MU>XS$t-PM«r±?tS«f*1iHi 
«©fctjt«±IilSFS1 (n = 1. 9) . -t©«6©lB 
*tltfcfcS.tfBK7 (n = 1. 5 2) ©!H*£:b-|* (Jft 
S:itKS&S<-Ct*) , ■^fclt'troffiTJfcS. zz. 
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i=, ttmommvte* =fu&?yXAs?«-3 0a£SF 
s i nmmt u wBa»7yxAgiw-3 o broffiw 

[0 03 0] -ISs »#0)iS»O)|l^*3l*8S<ilCfcU-C 

i±, jpfTegjam^yXASn^sob^sFSKoffltti 

OX-iboXjz\,\ Hafi*:7*yXA6J#3 0a©?lW©E 

ss?i-cfc y v y a < «: * * 3 K1- * c 4: 

[0031] ±sa*Hiie9T?i±. asu^XsotLr 

© * ©i= tffifflt s c t tfx- t * . 
[0 0 3 2] £fc> BJtffl-ea. affl-ctiB*?**© 

(T) |r*}L|2l2~5l=ffiJ*Lfc<fcaft ; fc©i:L 
t*Lfc4<. ClftlcB&ftU. Lfei'oT, BUrfc*© 
tfgltaSfcl*? *-:*!XfflJft&ai8&©#flJ&7g Att h V 

[003 3] B6~B8li,, *%W(OtilO)mmm (B2 

SKA) **-r4»©-c*«. *Bffi«lt, ±BLfeBB 
ffl (V HUM) rosatftot, CD-RiDVD- 

ROMkoiiiiw>*«**a=v amtis 

ffiaftaafttfaawftffifit (WBaai^nTi*, ® 
*wi=ai*aai:w«©t©fc ,| r*ci:*<Tj** (c 
©fii*. te©aJserot»ratJT?fe*) . biti=* *sa 
w©issi!i=oi%T:KMts. 
[oo3 4] *siaai=J:st©i*. W6izjat&5 
c -cm. ifLDi, LD2t, acaa 

4. 5ir, C4l6*a*U— IfLDi, LD2fc,fctf3fc 
®ffl&4. 6*EBLfc¥»**Bl OfcVffftlf-A 

**TBi=Bi+fcB*r«*fc lxo>? is-t< > 

Wf4 4fcJ:tf;t-xny ; 7A3ft ; f4 5 (07) 
U ir»BCLfclf-A;i?'J «y* 3 0 i/*7 
6fc©MI=l*a'J>«-* L<>*7 2£ESf St fct 
|=, J$ffiUVX5 0l*yL/-f ^^^^4 44:^-^ 

x^«»#i3 1 fc©ni=B£u *&cBfc. **3. 

=y H*a*«=*HJlt»tt»l o 1 tttfcft 
B 1 ©*»* U— tfLD1li{Sg7 8 0nm 
(8CX) ©U— tfTJ, B 2 ©*»*!✓— y t LD2|±ift 
g630~650nm (P<i#) ©U— tfT?fe<5. 
[0 0 3 5] &1©¥5SttU-tf©;&&7 8 0nm!::*i 
LT. aCjft©tf-A^^'Jy^E3 1 (BS) I*. T 
s (SffiUtSaSSO i5 0%, Rs (sajt£»¥) ; 
5 0%-C, &2©¥&ftU— 9 , ©iffifi6 3 0~6 50n 
mlcttLT. Tp (PBftjgifi?) :0~50%, Rp 



(PCjfeEi**) ;50~1OO%tfe5. tf-AX? 

U V* 3 0 ©Tgii-ii* 1 ©¥©# u — if ( L D 1 ) 

h<om\z?i>-T-4^<r (B2©BCtt?> a<&y. c 

© y U— T -f > ? 4 4 t tf-AX Zf 'J 5» $ ® 3 1 ©|@ l= 
aBU>X5 0«<»B&3h.Tli«. BSC-CMu- 3tf- 
Affl©?l/-T-f LTBtt»**BB#L»*:» 

C£tf-Ax7y -5/^ 3 oTai=a^-rs=fc-e^u- 

x-f 4 4 «t Lfcfil^T?&S*<, 

-Ax?y 9*3o©ft»?'jXAa©&an (nass 

? "J XAflSfl- 3 0a ©fits) 1=1*. 2 o©¥iB{* I/— tf 
LD1, LD2©ffl*ifeSS=E-5'-f 5ffI73=E-lS"ffl© 
jftCttCl O 1 #B*S*iTl**. 
[0036] (*P^7i,(HOE)]Sfc,*ay7 
A*^4 6Ml= , Pl»Ttt« &©«fc?T?fc$. **l**l© 
CCMfl: (CD-R*fcl*DVD-ROM) ffifflB*. E 
Att»8 0»6©pa^8C*©ttttl=J:UHtfN-« 
£9lstt?Tlt«. mttWlcl*. att*6-e4#fl$i|i 
fc*oy?A (HOE) l***V*=ftJ*affl»4. 51=9 
frti&ifi, ■7lw«'TJ:3l=. ttfttftBal, a2: 
bl. b2rfcl=H8f*tRft«J:5lcfto-C^5. BB 
al, a 2l*P«5jtIlilfT?, figtfb 1 , b2l*S<l}tlHj 
*fCfc*. *aCai=&l«-Ctt. afi^7 8 0nm©}tlf 

-A*»a+«can»8o (cd-r) (=fia»Lfct 

iftfi6 3 0~6 5 0nm©3ftfcT— ASWtS-rSE 
ISJlSftSO (DVD-ROM) IcSaS-tLfcttts **l 
^ |=ff & *tS Sit 4 Aflfd P ^ 5 A JR 

?-4 5ICAS<f*tL, ItztfvXs ^I6S^SJ«{*8 0A^& 

«#*cm-r*cfc# , e#**© , »?**a»,. c©«^ 

«C«#I*2/3fcfty» 1/3©Jft»l*0Jfe|filSfife 

•p. ay©2/3©«»6*±i jfeia»Tjttft-5. j=yg¥ 

fct^.liflJI3lCiK3l=I2«S©^tt7JS^ (fctAliW* 

[0 0 3 7] C»SUVXlC3t\-C3 *6t=, *a»05 
(Cfcl^Ttt. «mPVX50l=«feoT. Sl©¥9«:U 
— tf L D 1 k a 2 © U— y L D 2 It* tf~A£¥ 
fl*tt*a'J>-# U>X7 2|c«U-CSl>l=^aft 

»(*U-¥LD1 tt;-AX^'J«y$B53 1 i©fBll=I* 
®U^X5 0rt<83B£*ir. ai©*C(*U— tCLDI 
t®2©^S**L/— y t LD2A<a'jy-$ U>X7 21= 
»UTHlM=*ftftttBI=Btta*i*. C*il:«ky, PI 
1 0±KBC©**«»b— y*©*!K.-e*t 
©ajtA^bCttsU^— 5> U>X7 2*-C©iij6tK^ 

c*-9Tttea«-e» fss. aiaaaac* «mu> 

X7 5±t!©NA (MP tt) 4<MaT»*.-B6Biai©i 

fc<. *H**tKaufcwiftMpaNAi <fcfc*a 
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0. 45) , BBPBCNA2 (0. 6) £S& 1 SktoWQi* 

[0038] ca8i*, ssffiT?*5items4, 5©ait 

I*. fcfc^lfia*©^i:<l=LD5S3l6^ (OftlEWr*) 

onwcifts-r •5«-»sija*ss ; f4 pdi~4pd3 

(3#f«PD) , 5PD1 1-5P042 (8##]P 
MIC|±, fIHtfiP«-4PD1~4PD3S7*-*Xl5 

-mmmmntmnt lt, *fc«iJaai»5 pdh 

~5PD42£K5 V 4r>yx7-^ttmfflJt«SaS 

£5SJ|f l=<fcoTs &*lflffttfll 

[003 9] CCIZ. 0tK atet/^->6<6 3 0~ 
6 5 0 n mCOJt tf-A£ia&!l£t* 8 0 l=RS« Lfct * 
0), *fcfUby/<*->#7 8 0nm<D3fctr-A£fc& 
tlttBOI-figWLfcfcSfl), ■t-^^OTIfllSfJfeO^Sf 
8U *f=* ft#a 11, b 1 1 , a21. b2 1fij: 
tfa12, b 1 2, a 2 2, b 2 2 "C** 4>t0l*, t-fc, 
«&, XttftttftflDftfi (3fe&aiSS®<D1&ffilfc£jS£4. 
o«tt) &*tf*tttt»MSfi OftttttlW©*?>« 

fct<BT?fc$. 46l=s 1W«»BPD1 1. 5PD2 

1, 5PD31, 5PD41, 5PD12. 5PD2 

2, 5PD32, 5PD4 2l=j3lt4ftatH**v **l 
•ftlPDu, PD 21 , PD3L PD41, PD^, P 
D22. P°32. PD42T?»-rt-r*t, 3 fcf-A}*, 

tana. ^v^a^*i=**«a»ai=»^ri*, * 

[0 0 4 0] (3bf-Affi) 

(PD12+PD42) - (PD11+PD41) 

(PD2I+PD32) - (PD22+PD31) 

(PD22+PD32) - (PD21 + PD31) 

[0041] ■r-5'ffiffll±±llia(D P D 1 1 ~ P D 4 2 
tPDI ~PD3C0f»faiti*l=«fco-C^&*l-5. 

[0042] J:oT. h^^+V^lT-li^fflli. 
tzkHtt. &fi7B0nmfl5}fe£-A£fc&iSEt*:8 0 

(CD-R) l=RBStLf=fc£l±. 3tf-A;&2fe4#SI 
ftP^AJ&T^ 5l=3 0«>;fctf-A (d I ~d 3 (X 
/Kvh) ) T?AWLTlil»fitltlSE^«:8 0©hvv 

if (t) »i«n=w(=»fj*Hf=2«'S5ajt^±(z6 

OWite— AifcS. *fc N iSS630~650nmO 
Jtetf-A£fB«$J«{*8 0 (DVD-ROM) l=BBS*Lfc 
<4fflS;&sC04#*1*n?7Ajft*4 5J::io 

©ite-A (d i<&*) T?AS*Lrtaitff}tii2»iija* 



884, 5li^<D«fc5fctSfi££LT^S*£:Li:#-eS 
5. 

[0 0 4 3] (^0fl5ttLfc^'JXArt©J*ffiU>Xi: 

Olz&SU #5X*m (SFS1, *fel*BK7) Si 
? Lfcttfi|-CSHfil!A> 6 ft -5 1*® Is VsC 5 0 £ 

**4 1) £fc£Lfcfc<D-Cfea. CO)J:?/«rtSfi*l=ft 
•a-Ct. SlSiaHMt^a>flFffl3ai*«S-r4ci:A<T? 

©SSIZlHl^lS^S^-ritttf, BUSIEST? 

5. ioT, cro^t?. AMftfKEtoftU. -/says 

tt-e&S. LfctfoT, *5fiWJ±. C(B«fc5l::LT|lffi 

[0044] *e>i=. JUi^e-Ax^y 

*fl&g (630~650nm) Ls— tFOXlJfcft 
-AX^'J v^^Piiit^ttA*. Tp*«0~10%tR 

[0 0 4 5] JWC. (f&3g! 
<7 <&13®£f=l*?i££ CD-Rt Sit^a 

780nm), LD2 (&£6 3 0~6 5 O nm) 

* 2 00 U— tf**MMMHll OKEftU ?yXA» 

#3 0 a, 30b, 3 0cl=*€>tf— AX?U7$3 0 

[004 6] tt^UXAttttti. =Si^'jXAM3 
0a£2-3fl>¥firra2#?yXAffl#3 0b, 3 0cfr 
6»8fiE**V. =ft^^';XA6P»3 0 aliBK7fl)*fia 

ifciiiis f s 1 (D*raAN?,&s7'jXA*pa-cfe 

«. -t LT» =ftf[?^'JXASU«-3 0aiJFfflZ3>Zl^^ 
'JXAffl»3 0bt©tt»EI*ffifiajf?7<;u5i (^-f 

0 b t 3 0 o i:05^l?•®l=^*^®EA^&'{t4e-AX^ 

yy*ffi3 4*^«**vc*. tftt)*., *siJ60j-e 

\t % Sfetf-A(DjE6tyft*lifit«fc«)0«5ffils>Xl= 
Oixtl*, fctx.liSFS1 (&B#r#n = 

i. 9) a>*tKa>^yXA»=-f^->x»;5 1 >yL-cJBfiR 

**lfcBK7 (Mff*n-1. 52) 04m*6tt£ 
ls>X9»*<^l*ls>X5 1 t LT»«**irt^. 3 
e-Affifl)IsISf1& ; f 4 6 li, frftt* ls>X©(!lIHlcKI+ 
Lfc*<ot, 0mcDrt<. tfLD 

1 t=ft©7'JXAfiP»3 0ai:<Ofai=, ¥»{*ls— tf 
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[0 0 4 71 0Sfl)^<, ?'jXASl#i:¥£ 

l 1 (Otv^h^'J^) ¥$tt&«l 0Jtl= 
KE**Vfc3 0a>ifc&aSS6 a, 6 b, 7W)5llSHT 

c 05<a^lS®t?R3t*1*T. = ftJfc:7'JXAg[l#3 Oa 

t wrasa©^'J xass#3 o b tro^®icr6)*^ 

M % a y -$ U>X 7 2 lcS5 GStt 

3 0 a frfc WB3B»^ 'J XAfip# 3 0b *KJfoMt*: 
fltf-Att. tt^!JXA0»3 0 b t WmflUttfyX 

[0 0 4 8] *s«MN=fei*Ti*, 0*<Owi: 

O^WfltU-lf LDl, LD20MB8, 1*4:43^ttft7 
8 0nm05#SM*U— tfLD1 &Sfcfi630~6 50n 
m©#i»<*U— y t LD2iO>¥$t*Stfi1 0±OBSM 

5htL-Cl5S (COL 5 fnO^-XOmZs ±11 

|cfel>rit, a'J^-^i UVX7 2©S8n»li, «M'J 
Atttfl. 5 h left*. *C"C, ^<©&/5ffl!]SgSt£ 
1. 5hS, fctjLliO. 7A*61. Ol=-r*fc», ± 

-fSt. ¥J*UVX5 1 ££9?, iKS6 3 0~6S0 
n m<&¥i9{* U— * LD2 ©5EJfc j& l=5£-3 1+ & *l (fitt 

y, :/yX.kg|I#3 0 a. 3 0 b, 30etay/— * 

zbnm&tMMy* 'mittshi. cot*? 
nefco-c, 0^LftuJl4&u>x±-eo>NA ma 

ft) *HftttS?ftrC. fcfcX.ttNA-0. 3 8-0. 
4 5, NA=0. 6£H3iT?£, Lfrfc. 'MMt 

TftBLTfcXfc. RllCfclt-C. ft£6 3 0~6S0 
nm ( L D 2 ) ®fttt<l£Oft1lk*4ife*lf-Ali£tt 

■-cfittstu e-Ax^y v*®3 4*2jSLt. y 

'fi'PV*55-®321?Si4$i|fC, ay^—SU^ 
X7 2UW&#tf-i'>i&S. t-L-Cs BI*L-&l>*l 
• l/^XtaatT. ftttfteftllt#0)Gftl!±l=«X 



(syjt) i*«y, *t^iu^x, ay>-9uvx7 2 

£3SifiL-T> ^(7nvi»5?-®3 2-CfiWL, A^ 
•3, tf-A*7 'J y*B3 4-T»SWLT*-IlHS<i^© 

ifctt^ofcteiSilftii^a-^xhv^yXAi 1 i* 

SiflLT. 3*W>te-AI=»StL-r^Stt:S«1 0±. 

(03oa)}fcfcffls§6 a, 6 b, 7t=ajts*i-cjtmaia 

7 8 0 n m ( L D 1 ) ©]£&^#©SmS*lfcjtetr-A 

©E&st=i«s£roiisi±, 06©#^»ttLfc^yx 

A©e-AX^U «*./$< 3 0fl©fS(s3fc©fcf-AX:?y *J 

X^'J-y5«®3 4 tl^t^ffl^rS. -t LT, 0*7*. 
h>?yXAl 1 1*2jSLTJt^tt«S7-caitLTffi 

[0 0 4 9] *ft&0&ei=tta>Xtte!l (S&4ftt&W 

*Hioi=j:yiMw*. *x*ttti* 

<. ftiS&ffiOMO (y&ftHG»ffl) fl>3t8S1£II* 
1. 2mmlDf^^i. AS MO (ffi#M£li!2&> O 
SE£*£J5*0. 6mm©T-i'X0i:(D5mttSt.ofc 

■•fL D 1 (iftg7 80nm), LD2(Jffifi630-6 
50nm) Cl4l&^»{*U— tfLDI. L D 2 fcet 
y2-30)Jfe«iai»8, 9*13ELfci|i59^Sffi1 Ot, 
2-3<D^}fe ; F>1 15, 11 6 i. ^'jXAfi?»3 0a, 
30b' , 30dlCj:l(lf-AX^yf $30(DTffifll 
•0*Jh,«l*W* U— tf LDl, L D 2 k. MfflGB * 
*l40*H»' (C C-CIt, 3 C— Affl0tt**4 6fc* 
t;2ifii!<iJttt*:ay7A^ ; ?-4 7) Kfi7BOn 
mt5ftfi630~650n mffl^iSft Is—tfOtitf*- 

^ffljt^ffisi o 1 

[0 0 5 0] ±IB3 e-Affl<DIsl»Tffi ; ?-4 6l= 

BBLTI*. MDWlcffltxSJi^lel*. 0S©«fcpl=, K 
0tffi|S : f-4 6<DFd®14SfcLTs -®l=Dau>Xl 2 0 

bwrntfrtzmmnox*— *i 2 1 ^tt^L-c, tax 

Jjt»«;U-^LD 1 6^e)<DJt^i-A<DJ^A<yft$Ba 

gT?£ab>xa&# (cau>xi 20) 4<gsu ni#r 

ft* 4 6 litt U •> X± ICES * H S ffifit t f * - 1 *< T? 
#*. *LT. w©J:5l=. Hi8t®l=IHlUVXl 2 0$ 
»JiEU. AWffilc3tf-Affl<D[alfifft ; f-4 6$|glt-5m 

i=«fcy. 3 e-Affl©®ifffc*4 6ottB*2m-e£'S 
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mstts c»J:3<i:d**6« ! &«ttfcLT*lf* 
CfctfTJSft. 

[005 1] EIT. ^'JXASUtt, 2 o© Hafts*. * 
■PUT, C©R-C*6l=lttWf ft. 

[0052] tfuxio sfutfyx&tfasofcf- 
3 0 b' fc<&8T&»t*, Jftft2fc7«NI'$»3 2*<»J** 
*lTl*ft. MMHW?7 3*56 3 0^6 6 5 
0nmO#»*U— tf LD2<DftglC*»LTI4, SiSJfe 
10 0%SW, P<i3t7 0%ffiia, 3 0%E*ti:U iSt 
£ 7 8 0 n m<D¥SM* U—*f L D 1 ©Sftfi(=» LTI4, 

p<ufcso%j£ia, s^jti oo%swro^jsa8irj;o 

-Cfi2fiW ft ft. 

[0053] ¥fi-E2U»^';XAS|!»30b' £ 

■t o> jpfjtaaue -J u x a® t mt> l tzar* i y XAgp# 

30 dko>&Gmt. SLtomnm&Kn 971*3 3 
(fcifclfttSmrofcua&SSifcjfcP^A) Tfc 

11*114, 2&g6 3 OfrS.6 50 nmfflWttb- tf 
L D2<DSfcfil=» LTI4, Pfl2tt±1&!3f(rikl 5%, 
O#B8rJfc7 0%fc-*-ft4>rofcU 3fiS7 8 0 nmlW 

Jt$fctS.li2 0%ffft. 

[0 0 5 4] ®m*kO)®mzoisXK. *CD 
•fe^-Cftft. 2O05#lfcftffifia)#Slt*:U- 
■tfLOl, LD 2fr&©,Mffil::l4, 0^©w£<l=«- 

tftSiJSLT, 2 < 30>l5]fim : ? (4 6, 4 
7) tfftft. iffig6 3 0fr&6 50nmff)^J9(*U— V 
LD2£*ilR]L-Cl*ft<DI* < (fcfc*.tf3#t9$ih.fc> 
3liaSliit14*Py5A4 7 (+1 3fc@&Tjteti£iU:/ 
X, -IJftlEl^TJtliGaL/VXftffli&tofcTt-vP^A) 

x-fcy, c*u±¥ftraffl»^uXAfi?»3 0b' Tffii- 

J&fiRL-C&ft. *LT, Cftii?— 31*, 3S17 8 0 
nm(D*i9)*U- tfLD1 ifcfALTUftOA*. 3 M— 
AlO)E»Tffi?-4 6Tfcft. &l=M*lfc<l:3{=, = *l 
14, DaU>Xl 2 0$^LT = ft»^'JXAfi|l»3 0 a 

TffictaitfcB/iSffox^— y-i 2 1 icflsjau-c&ft. 

*fc, =ftfi*7yXAffl!#3 0arofl]iB (Sttffi) 1= 
li, *SM*U>— tfLD1, LD2<D383feil£ : E-$-f ft 
L DffllDltl^^f ffl#tetti5t1 0 1 ft<3SrtlSl$Hb!!© 
&5gSflT?l6!iE8£S*l.Tl*ft. 

[0055] c*s«*s«±a)«jjaE*'a&i;i=/<v^r 
-vtnmm ^sittsts (s i ste) i o±i-i4, 2 

O0)*»{*U— tfLDI, LD2i, 2-3053fe&ffl« 
8, 9 (fctjL«6»Sll*<lfc2^(0jt^HiS8) 

y, ::*i&ifefctBS8±KI4, *ms<*u— tfws 

1±Elzat4 5£MlVM*«;*1 15, 119 (^^T? 

i4, «*i£-i»*:/y?* «a*?y;ao -eftftA<, 

fctjUi«MJPl 0-2 4 1 1 9 9#&« (*l«5) IC 



lESStVCUft. ^'jXA$E)*©|in<S-fiU»3 0a, 
3 0b' , 30dt^Lfcctii, -r©^*»i*, 
ftg<SlOl=*tU 2fif£(t*&< LtKSL-CfcS. 
H*U4, ¥SN*U— yLD1, L D 2*>#&ffl$88, 9 

o>BHt£iKjti-ftfctf>, *«h*u— 

«1 0 5?2 0TJSEL, B?3D8|t£*<D?yX 
AT?££U S8-fft.fc5«i:£, C<Dp$«W/<v* 
-S>2 0±«!S£K^'JXAiOSt»»J-Cg^**tft« 
£»ifcft*5l=fft::&l=J:ft. w«)J:5l:t4is 
ftBWl 0-3 3 4 49 8#a$ (Xiffi5) 

Aivfev. mufcy-fftci^K, jjo-cigasiat^ 

Efc y , t> UT I43fe fcT v 0 T v l J * *l 

ft. 

[0 0 5 6] tftfflj KTFI=, S«JSOSIftftSB&&l* 
Sffiffltftli^^tWlcto-C, *§lfilieiHcJ;ft«fiKfl)3l£ 

ZZVfts fT26Lfc*3&S«J?*0. 6 mm© 
ASMO (BI^BSE©) H^Sr-fX^t, JtSEISia 
S3tffl©1. 2mm<Bf-rXf A^lf A*^/=«^l=OL>T 

jeH^fttottft. 

[0057] StEWSO. 6mmOTT-f X<7A<8BI:ff 

tfi6 30~6 50nmfl)*$fl:U-fLD2i« 
SifcU 3»SJ$^fc2iaiS<iit*P^A4 7 (8 0 

3 3 (8 0%5St) -CJESJU 5ffifi^BS7-f;i/^3 2 
(7 0%E#) l?fiMU-C, *4l-f*t^©Hl Ot»(40 

^«5T, 0. 6mmrogffiJ¥roK®®l=4Rj*i-fft. 
[0 0 5 8] SB8ate(*@i1?RStLfcJtt!-AI*, 

i=vhlcHy, 5ftfi^7<;u5i3 2-CSStL-C, S 
SifSl}fe*P^vA3 3»=«fcy, *0>± 1 a[al*tit!!)<- 
^(D^Jt^yXA-Cfcft^Jt* (^Jt^-I 15, 116 
IZAWLT, ^< LTfii3te#l8*ih.T, 6»fi| 
*^/i2<i«)Jt^tt888, 9-CSJtS^lft. C = tt 
S7B0n mO)i)tW<* U— tf LD1 t ffiB§«ifc<DJ#fc 
14, ttJt*©^ffil=, 7 8 OnmO)&&$i3V htft 

fcttoififia^P ^ n,* h-r ft*«ja*sffl-r fte 
i:*<-e*ft. co«^rO)7*-*x^ui4tf-A-y-<x 

Jg^tt, S5S^i3t*P</5A^TI4, 5pK£!ttft) . 
2O05jfe^ttS88, 9a>-t*l^<0g<i#«Cj:oTg2^ 
|flt«:HOtttt*M«6^ft. 

[0 0 5 9] JtSEiataSJfflroStS© 1 . 2mm (JttRB 
Efl) fl)T-<X-3*M$A*4ti:, fflfi7 8 0nm©¥© 
f*U— tfLDI A^ftJttft. tfLDl^S. 
©Jte-Att, pg^fl>wt<HI^>Xl 2 0$«i, 
•C*05ffij!)<yft$S£ft-ti-L*6^-C, afiSEft7^^* 
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3 2lcAS*LTC*l*3iiS (5 0%jgi@) U fr<L 

EBBSfctelTt*. 
[0 06 0] BBfilJi(*BT?S91Lfc«;e-AI*. (SUSlC 

lt> *<d*n&uvx, au*-*u:>x<Dif-eKy, 

i6S8fe^?-f/l'5'3 2T?R»fC, ES-fSfUfcftP?? 
A3 3-C± 1 &®ttftimii<J>ffi%7 , )XJ*frS>Ui>® 
it?- (&&*1 1 5, 1 1 6 0>ffi^> CAfttU 
&**VC, 6«-t9$*lfc2®<DJf£ftlilS8. 9Ug5fc$ 

E^Mtftscoffiat-y— 7p^<o^tai±, ±ee® 

6 3 0 ~ 6 5 0 n m<7>¥»tt U— tf L D 2 1= 
•fcSO. 6mmStEJ?«)T-f X$a>££fcE]*$-e&5. 

w<o«^t. Kti=i4^r$fcfl!i«)e!it^i:<}te-A(o 

U^Xl 2 0) |=BILr=*t!~i2iaLfc3li-Affla>Igl 

*^SSaS^ife*P^7A4 7|Zj:S«I^ 

L. *>O0, 6mm<DStSJ?£'.J>«I< £t2®0>EiI® 
LT£IS1«ji) £tofcjfcE8«tt (t 

lg^057 8 Onmfflro2il(D6^8ljro}tteaSI±, 

Elista L-c-y— jpswrsctA^-c^s. -<ot$, 

3 tf-Affilc«fc5 K7-y^>y^tt«ft51i'&li3»U 
ZktftSZ. iffifi7 8 0nm<D3tbf-AS^-f Khv 

y^cge-AtuNU *v h^^&Kfyrarotim 
£&*!!»*>) £(t 5 cfc croig£i±> 2 -soft 

>>±T*>h5>v?s8i*iiLf=<D*, timet*. 

<&J££6 3 0~6 5 0 nmOWWls— y£S63fc*-t*& 
[00611 fcfc. «±<DSI«5roK^lcIES 

[006 2] 



I*. BIS, ¥$ft*«A>* *«lM*mW*U— 
[HffaflWttttfl] 

[01] *&n®-£lMia>1MK£ft 1 fH'efcS. 
[02] ajrot&BSWFafl&K-rH-efcS. 
[03] nC<II9H6¥0fl**?Hl*fc«. 

[04] 9frc*«^tt«o*i*aMe>i?rn-efc 

5. 

[05] nc<jii&tttt»o«ijft«>M««rBT*ft«. 
[06] *ftn0«ta»Ml0lMte«*Rrefc«. 

[07] E0?lzfcltS*P?7A (*P>f5A/<$- 
» O)KW(=tt-f50T7fc*. 

[08] nc< % jftttasroaft^ro^ttifroKw 
i=tt-rs0-efc*. 

[09] *5iw©*bi=ffi<D^ffi#j©^ia$*-r0-e 
[010] *«no«&i=«ta>9ak«ia>flia^rB 

[^#081$] 

i dfe«mis 

1PD1~1PD5 fkltM* (UfefMI) 
2, 3 JtfcfflS 

2PD1"2PD3, 3PD1~3PD4 SifcSS?- 
(S*««) 
4, 5 Jt&ttSS! 

4PD1~4PD3, 5PD11~5PD42 gjfcSI 

6 a, 6 b, 7 iifc&ltiS 
8,9 

1 0 (S I Sffi) 

2 0 /<v<r— i> 

3 0 If-AX^'Jv* 

30a, 30b, 30b', 30c, 30d ?'JXA 
*# 

3 1, 3 4 e-AX^'J-y^B 
3 2 ttffiBR7<^ 

3 3 S«S«Jfctt*Ry5A 

4 0 l/4«*« 

4 1 *Q??AJt? <ium?) 

4 2 yix-X-f >y (Hffitt?) 
4 3 *B^5AJRtP (MffM?) 

4 4 yu-r-f >y CB«f«HF> 

4 5 *P<f9A«* <0fiT«HF) 
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4 6 3 tf- AfflatH^ 

47 rnvkmuytiit^yyA^ immft?) 

5 0 

5 1 ¥3$U>X 
7 1 

7 2 a'.M-$U>X 

7 5 *i®l>UX 



8 0 Kft&f* 

ioi !5» i c=^fflJte«m8 

1 1 1 

115, 116 
120 P0U>X 
1 2 1 

LD1, LD2 ¥»{*U— 



[01] 



IW21 




IPS]. 



1PD3 



t3— Er 



2PD] 
2PD2 



1PM 



3PM' 



L1<L2 



[06] 



BOfctttt* 



[04] 



[H5] 





/Tp-Q~5DX,tp' 
ITfSO&Rrtai 



TOW>*A 




L02 
630~650tt 

L1>L2 
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